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(57) Abstract 

A methanediphosphonic acid derivative represented by formulae (I) or (II), a process for producing the same, and a medi- 
cinal use thereof, wherein B represents hydrogen, alkyl, hydroxy, alkoxy or amino; D represents sulfur, oxygen, NH, alkyl-substi- 
tuted nitrogen, CH 2 or SCH 2 ; X represents alkyl which may be substituted by a heteroatom, aryl r acyl ; m represents an in- 
teger of 1 to 5; and Ri, R2, R3 and R* represent each independently hydrogen, Cj to C 7 , alkyl or a pharmacologically 
acceptable cation. The compound is excellent in IL-1 inhibition, antioxidant activity and bone res rption inhibition and use- 
ful for treating inflammation, rheumatism, bone metabolism disorder, autoimmune disease, osteoporosis, and so forth. 
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7 *~;i/) #7* to "7 A n 2 . 42 g ( 4 0 mm o 1 ) £®KJ&VC 
£r>T. 3tMtf;&$&8. 4 9 g£&m£&tt&£l't:#fco 45^4 

8 %. 

'H-NMR (CDC Is ) [ppm] : ffl.34(t,J=7Hz,12H), 



M e S 




P 

II 
0 



0 E t 
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2.48(s,6H),3.46(t, J=21Hz, 1H) , 3. 95 ~4. 60 (m, 8H) , 7.05 ~7.60(m, 
4H) 

IR(KBr) [cm"'] : 2984,2930, 1574, 1464, 1441, 1257, 11 



85,1166,1027,975 

MASS (FAB) m/z : 443 (M + H) + 
7c3t£8f (C,6H 28 0 6 P 2 S* tLZ) 
itST® (%): C 43.4 3 H 6.3 9 
(%): C 43.49 H 6.59 



j* ? y V * X & y&7- h v * * & 8 . 45g (20mnio 1) $1 
ft > * * •> ? y 3 0 . 62g ( 2 0 0 mmo 1) tMit, ^ 
<Z>&. SBTK^P-r-S Z tlZ& -,T. £Sft&fe5. 4 1 g£&*§fe 

'H-NMR (CD 3 OD) [ppm] : 6 2.47(s,3H) ,3.38(t, 
J=21Hz,lK),7.15 ~7.70(n,4H) 

IR(KBr) [cm- 1 ] : 2950, 1462, 1263, 1019, 930 
MASS (FAB) m/z : 33 1 ( M + H ) * 
7C*#$f (C. H, 2 0 6 Pz Sz £LT) 

it Bit (%): C 29.10 H 3.67 
fflfefe (%) : C 29.27 H 3.70 
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&Mffl 8 . C 2 -/ *)V** 7 *± J 9 y yiT-r 




II ^OE.t 

o 



HHfJl- (a) £Bt*©3rffiK«fc?K ^M^**^ 2. 6 
?g (110mmol)^<k[f2-3-Kf*7iV-^25. 0 
1 g (lOOmmo U^^2-/f^f*7*i)i'?/*i">i 
a-^ K*»»'Lx Zhtm&ffimS . 5 3 g ( 1 1 0 mm o 1 ) 
<£:®g$^$ie^ (HI) 6*»lJ2"7. 0 3 g ( 1 0 0 m 
mo l) *H-ft^»9» 6 3g^f6S 

m. p. 8 0^8 It 
•H-NMR (CDC 1 3 ) [ p P m ] : 6 2.50(s,3H> , 6.99 ~ 
7.39(ra,3B),7.41 —7. .64 (id, IB) 

( b ) ( 2 - / =f-)U*jr 7 x~ns) / 9 y yST-r Y 

%mm\ - (b) i^o^SCJ;^ /f^^*x*/lT 
h =? x * ;i/ 5 . 7 7. g ( 2 0 mm o 1 ) <!: tr x ( 2 - > f- n>* * V 
x ~ JU ) X ;u 7 4 KB. 2 1 g ( 2 0 m m o 1 ) £ 0 £ £ 

'H-NMR (CDC U ) [ppm] : 1.30(t, J=7Hz, 6H) , 1. 
33(t, J=7Hz,6H)2.46(s,3H),3.95(t, J=21Bz,lB) ,3.85 —4. 60 (m, 8H> , 

2 0 
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7.05~7.40(m,3H),7.55 ~7. 75 (m, 1H) 

IR(KBr) [cm~ l ] : 2984, 2930, 1574, 1437, 1392, 1257, 11 
87.1021,957 

MASS (FAB) m/z : 443 (M + H) + 
7tn%1R ( C 16 H 8a O b P 2 S 2 tLX) 

tt^-fil (%): C 43.43 H6.39 
$)£fit (%): C 43.38 H 6.42 



F5iffl/4. 42g ( 1 0 m m o 1 ) £ ^ 
*) / v 1 5. 3 1 g (1 OOmmo 1) XiSkML, 

jD*^tS CI t£L& ^X. &mit&®l2 . 3 0 g 
HUltife. KIT 0%, m . p. 2 1 9-2 2 Ot (d e c) 

'H-NMR (CDs 0 D ) [ P p m] : 6 2.46 (s,3H), 3.77 (t, 
J=21H2,1H),7.01 -7.36(m,3H),7.51 ~7.71(m,lH) 

I R (KB r) [cm" 1 ] : 2902, 1435, 1257, 1131 , 1044, 936 
MASS (FAB) m/z : 3 3 1 (M+H)' 
7tm#Vr (C H l2 0 6 P* S 2 tLX) 

ttfcffi (%): C 29.10 H 3.67 

mmm i%) • c 2 8.8 5 h 3.71 
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■P(OBt), 

If 
O 

mmmi- u> tnm&izmtz&h* #1?^^^. o 

1 g (16 5mnoI) iffJi'Of 4 -rD?7*tMfW*7 A V 3 

2 . 5 7 g ( 1 5 0 nmoL ) rfr> <& 4 - X * fU * ± 7 * ^ v ^ # £/ £ 
A7*n 5 K£MSgl^ Cin^i^S^ff 5 . 2 9 g (1 6 5 ramol) «t: 
© (III ) 6*111% 4 0. 5 5 g (1 5 Oonrol) 

-cmikls. £fifc*8j£* 5 i»9 -ot 7 a - (HlNJi$& 
: n -9- y = 5 : g 5 ) ^ tCi 

8. 5 0 g^ftfe^tf^* LT^fc. >R^7 3 %o 
1 H — N M R ( C D C 1 3 ) Cppm ) 

1 . 3 0 ( t , J — 7 Hz, 6 H ) 

2 . 9 2 ( q . J - 7 Hz , 4 H ) 
7. 13 — 7. 30 (m, 4H) 
7 . 3 2 ~ 7 . 4 9 (m, 4 H ) 

( b ) ( 4 -X ^iV^ity ^~n*) * 9 Vi/&7^* yM-r h v 

nmrni- (b) tmm®ijfcfc£*) ^ * 3-uyi?*x*y&-r 

h v X3-JU 11. 5 3 g ( 4 0 bbtoI ) £fcr* ( 4 -X^;i/^^7^ 
~ )V ) 5? X il> 7 -f K 1 3 . 5 4 g (40 ramol ) t <D CJ:^T^ 
^M£%7. 8 5 g^fSltSliL'Tife, >K^4 3%. 
1 H — N M R (CDC 1 3 ) (ppm ) 
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6 1. 3 1 ( t , J = 7 Hz, 3 H ) 

1. 34 (t, J = 7Hz, 1 2 H ) 

2. 94(q,J = 7Hz, 2H) 

3 . 4 1 ( t . J = 2 1 Hz, 1 H ) 

3. 88-4. 60 (m, 8H) 
7. 10-7. 35 (m, 2H) 
7. 42-7. 67 (m, 2H) 

I R (KB r ) [cm-') 

2982, 2932, 1574, 1479, 1444, 
1392. 1261, 1187, 1164, 1102. 
10 2 5, 959 
MASS (FAB) m/z 457 (M + H ) ♦ 
7C##tff ( CnHsoOt ?z Sz iL/T) 

it&te (%):C 4 4 . 7 3, H 6.64 
MfeW. {%) : C 44.62.H 6. 55. 



/ 9 h 5x*A/6. 85g (1 5nnol) ^^-ffc h 

'J^5-;i/->7y 2 2 . 97g (15 Omnol) T'&gL. *0&;&II* 
^jgTS Z i^ck r>T. II^^fel3. 5 2 g ^QfeM^c!: Iti 
fc. JR^ 6 8%, 

m. p. 2 0 1 ~ 2 0 2 t (dec ) 
'H-NMR (CDs OD) (ppra) 
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6 1 . 2 8 ( d . J = 7 Hz, 3 R ) 

2. 9 5 (q, J = 7 Hz, 2 H) 

3. 2 9 ( t . J = 2 1 Hz , 1 H ) 
7. 1 6 ~7, 3 7 (m, 2 H) 
7. 45-7. 66 (m, 2H) 

I R (KB r) Ccn- 1 } 

2 9 2 0 , 1 4 7 .7, 1 1 0 8 , 1 0 5 6, 9 3 4 

MASS (FAB) m/z 3 4 3 ( M — H ) " 
Ttm&ffi ( C HuO* PV S z t t/T > 
It^ffi (%) : C 3 1. 4 0, H 4 . 11 
SSm^S (%) :C 3 1. 4 5, H 4. 0 0 

^ffiffl 12. ( 4 - '/ro 7 j. 9 Vis** 




|| ^ 0 E t 
0 



( a ) fcTa ( 4 - -f V7'uen>**7 *~JU) x/%JU7 A F 
H'lHHl- (a) 4:Hai-©JSF««:«t:^x fc*-^* A 4 . 0 
1 g ( 1 6 5 mm o 1 ) & £ 4 - 7* a * 7 * ~rt"< V 7 n 
;U7 ^ F 3 4 . 6 9 g ( 15 0 mm o 1 ) fr&4 - 4 V 7* n b'Jt/f- 
t?^;^/^^/!!^ F£ISSg L\ C *t£&fHS£ft 5.2 
9g (16 5mmol) £ ©£iS&j£%£mtt&(III) 6 tK^I^J 
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40. 55g ( 1 5 0 mm o 1) UMikL, 5 J* 2 n ■? 

V 7 A - (Mfflftm mm*** : n-^*«hy=5 : 95) 
■CUSSES C tlZ& XHft*tj2-l. 5 0 g^Wfe^^^i 

'H-NMR (CDCh ) [ppm] :. 1.29(d, J«6B«,12H), 
3. 10-3. 60(m, 2H), 7. 10 -7.60(n,8H) 

( b ) (4-^V7 , pfcT;i/^^7x^;i/) * 9 vv**** 

JU&flJl- (b) 

h7if/H 1. 5 3 g (40mmol) itx (4->f of 
/^^•7xi^) 5/'^;i/7-( Kl 4. 67g (40mmol) 

sjsk^t. &sfc&ft9. 6 1 gzm&fovtvit LT#fc. « 

$511 

'H-NMR (CDC Is ) [ppm] :<? 1. 34 (t, J«7Hz, 12H), 
3.21-3.57(n, 1HK 3.41 (t, J=22Hz, 1H) , 3.90-4.60 (n,8H) , 7. 17 - 
7.41(n,2H),7.41 ~7.65(m,2H) 

IR(KBr) [eta- 1 ] : 2980, 2932, 2912, 1479, 1444, 1392, 12 
59,1027,975 

MASS (FAB) m/z : 47 2 (M + H) + 
7tm#$r (C, 8 H,»0 6 P 2 S 2 ilT) 

It^fil (%): C 45.95 H 6.87 
(%): C 46.06 H 6.79 
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13. ( 4 - >f V 7°p J£-JU'&* 7 j- 1r* * 9 V 



* yj 




o H 



* yi?*X* y'ltf- HXf^8. 9 4 g ( 1 9 mm o 1 ) 
ZMit h9/f^^7^2 9. 0 9 g ( 1 9 0 m m o I ) T&g L 

&t LT#fc, •*» 7 5 %c m. P. 2 1 1 ~ 2 1 2 t ( d e c ) 

1 H — N M R (CDs OD) [ppm] r 6 1.27(d, J=6Hz, 12H) , 
3.31(t,J=21H Z ,lE),3.38~3.46(m,lH),7.27 ~7.37(m, 210,7. 50 ~ 

7.60 (m,2H) 

IR (KBr) [cm" 1 ] : 2968,2920,1477, 1133, 1104, 1052, 93 

4 

MASS (F AB ) m/z : 3 5 7 CM - Z) + 

Ttm&ffi (C.Hl.O. P* S 2 tit) 

(%) • C 3 3.5 2 H 4. 5 1 
(%) : C 3 3. 6 8 H 4.54 
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£Mffl 14. (4-7a^^^7^^/) / ? y *j * x * vm* 
h 5 x ? ;u 



P C 

II ^OEt 
0 

( a ) f * (4-7x~JI/fr:fr7x~Jl/) yxn/?^ K 
HSfeflfl 1 - < a ) i^mo^fj*^ J; *) . £JSv^# A 4 . 0 
1 g (1 6 5 m m o I ) & & & 4 - 7 n ^ y * ;u 7 a. ~ X JU 7 
-f F 3 9. 78g (15 0mmol)ft*&4-7x~Jl'?'3l'7A~ 
;i/v^^i>^i,7*a ^ V%mML, Ztit&&1fcm5. 2 9 g ( 1 
6 5m mo 1 ) t CD Kfc&J&yiZMftm (III) 6 *?n% 4 0. 5 
5 g ( 1 5 0 mm o 1 ) umitt £ C £ (Z £ ~> T . mM\t^ 2 9 . 
0 2 g^ffegSiltllfc. iR^8 9%. 
m. p. 57 . 5 - 5 8. 5 t (dec) 
'H-NMR (CDC1 3 ) [ppm] : 6 7. 05-7. 55 («, 18H) 
( b ) (4-7*~Ji'»*7x-n/) ?• * ^ y y& -y- 

Ufa® 1 - (b) il^Jtfl^&Ccfc 0 s / f py^'*x*yiT 
^1 2. 97g (45mmol) £ fc* X (<-7x;^^ 
*7xa*) i?X^7-f Kl 9. 56g (4 5mmol)£0£f£ 
KckoT^ 11. 6 4 g Zt£m&Mtt%}£ LTfffc. 1R 




S 
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^5 1 % 0 

■H-NMR (CDCh ) E P P m] : S 1.33U, J=7Hz,12H) 
3. 40 (t, J=21Hz t 1H) , 3. 90—4. 60 (n,8H) , 7. 10 ~7. 65 (m, 9H) 

I R (KB r ) [ c m- 1 ] : 2984,2932,2910,1477,1441,1392.10 
25,975 

MASS (FAB) m/ z : 5 0 6 ( M + H ) * 

5c*#«f C'C*iH,.0. P 2 S 2 tUX) 
it&fit (%) i C 5 0 . 0 0 H 6 . 01 
«ff^ffi (%) i C 5 0. 18 H 6.28 

Hfiiflij 15. (4 - ? * y ^ * y?*x*y 




0 



± A # V i/ * X * yfr h fif^ .9. 59g (I 9tio I) ^ 
%M K'Mf«' , >7 > /2 9. 09 g ( 1 9 0 m m o 1 ) "CiJiJI L v 

£ tiz £ oT. ^te^-i* 6 . o 3 g £&&m 

&t LT#fc. iR*8 1 %o 

m. p. 221-222 t (dec) 
1 H — N M R (CDs 0 D ) [ p p m ] : 6 3. 33 (t, J=21Hz, lfl) , 

2 8 
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7.22(d, J=8H2,2H) ,7.25 ~7.40(nt,5H) ,7.55(d, J=8Hz, 2H) 

IR(KBr) [cm" 1 ] : 2366, 1477, 1130, 1067, 1013, 934 
MASS (FAB) m/z : 3 9 1 ( M - H ) " 



7cS##f (C, 3 Hh06 ?z S 2 t LX) 

ItSffi (%): C 39.80 H 3.60 
89£te (%): C 39.98 H 3.45 



IlllWl- (a) iB»03SFftc«k»), 4R-?^*s/^i4. 0 

1 g (1 6 5 mniol ) & A u * - 2 — * 'f-*'? 

X ;i/ 7 K 3 2 . 5 7 g ( 1 5 0 maiol ) frb 3 - * 9- JU - 4 - J * 
)l>**-7 J*7u $ p^IgL, Ztltm&faW. 5. 

2 9 g (16 5romoI) i 0£l££jj£!g5£&fl;& (III ) 6 4 
0 . 5 5 g ( 1 5 0 mmol ) £fl§ t^TgHt ?i,^D 

||[lf;i/:n-^+ti'=5 : 95) 

T&UffcU $ fcW&IILT^Sfl:^ 1 7. 2 

4 g*Hfe*§H«i:LTf#ko »R$6 8%o 
m. p. 6 3 ~ 6 4 *C 
'H-NMR (CDC 1 3 ) Cppdi ) 
52. 28 (s, 6H) 
2 . 4 2 ( s , 6 H ) 



O 
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6 . 9 7-7. 1 7 (m, 2 H ) 
7.19-7. 39 (m, 2 H) 
7 . 2 6 ( s , 2 H) 
( b ) (3 - y > ;t/ - 4 - / : » JU* # 7 j. ~ ^ ) * * V V * X 

HM 1 - ( b ) 'i:Bli©*aci ?K ^^^U*y8r 
F 7 X 1 1 . 5 3 g ( 4 0 nmol ) £ fcT X ( 3 - / * * ~ 4 - / 
*JU?*7 J?**/?* KI3. 5 4 g (4 Onmol) i©R 

4 8 % 6 

•H-NMR (CDC Is ) (ppm ) 



6 1 . 3 


5 


( t . 


J = 7 Hz, 1 2 H ) 


2. 2 


9 


( s. 


3 H ) 


2. 4 


5 


( s . 


3 H ) 


3. 3 


3 


( t . 


J = 2 2 Hz, 1 H ) 


4. 0 


0 


~4. 


5 0 (m. 8 H) 


6. 9 


0 


-7, 


2 0 Cm, 1 H) 


7. 3 


6 


~7." 


5 6 (m, I H) 


7. 4 


0 


(s, 


1 H) 


R (KB 


r 


) Cera 





2 9 8 4, 2 9 3 0, 1 5 8 0, 1 4 7 0, 1 4 4 1, 
13 9 2. 1259, 1164, 1098, 1021, 975 
MASS (FAB) m/ z 457 ( M + H ) * 
5cS#$f ( C17H30CU Pz S 2 £LT) 

tfJTIi (%) : C 4 4 . 7 3, H 6 . 6 4 
H£i£ (%) - C 4 4 . 8 5, H 6.. 5 8 
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V * x * y'M 



* * / ? v i? * z * y&-r Y ? * * * & . 6 7 g (1 9 mno 
ZMit V *) / *)is<>5 y 2 9 . 0 9 g (19 OibboI) * 

®M*^t s z tz & ->t> mmit&fyA. 8 3 g£efe*§n 

iltlfc, JR^7 4 % 0 
m. p. 2 1 5 ~ 2 1 6 *C (dec ) 
•H-NMR (CDs OD) Cppm ) 
6 2. 2 7 ( s , 3 H) 

2 . 4 4 ( s . 3 H ) 

3 . 2 4 ( t . J = 2 2 Hz, 1 H ) 
7. 05-7. 24 ( m, 1H) 
7. 39-7. 58 ( m, 1H) 
7. 4 4 ( s, 1 H) 

I R (KB r) (en- 1 ] 

2 9 22, 1466, 1137, 111 8, 1050, 969, 
9 3 8 

MASS (FAB) m/z 3 45 (M+H) * 
7cS#J?f (C, H,«0 6 ? z Sz tbX) 

(%) : C 3 1. 4 0, H 4.11 
iffl^fl (%) :C 31.43.H 4.08 
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miasm i a. r 4 - ( 2 - t ■^-f+nt? * *h**n* *x*n'**) 



-7 jl ~ ^ ) " * * 9 V iP * X * y g £-^ f y X » 

0 




tBuMeVSiO v || I P (0Et)z 



O 



( a ) b'^ f4- f 2 - t *A>i/tt*i'X*JU?±) 

C a ) •'£;H*©2f8rCjv»K J* S. 2 

lg ( 1 3 2mnrol) 4 - ( 2 - t - ? * )UV )l> i/ D * •> 

If^ft) yn ?^yt"y 4 1. 6 9 g ( 1 2 0 mmo 1 ) h 4 - 
( 2 - t - 7* ^ 't' ^ / 3^ ^ D * ^ x ^ ^ ^ * ) 7x — v # % is 

v 2»-f v\ v&mmis. zntw&mm. 2 3 g c 1 3 2nmoi) 

££S5£-frfco SM^7x9 5'?yft* , if^3 9. 5 1 g 
( 12 Oraraol) frWWL (4 0 0 ml ) CgAtv MT? 8 HIM* ^ 

*vAT?nML1t. *EET»K***U> Mt^A^B' h** 

9 2%. 

'H-NMR (CDC 1 3 ) ( PPn ) 
0 0. 0 3 ( s , I 2 H ) 
0 . 8 7 ( s , 1 8 H ) 
3. 04 (t, J = 7 Hz, 4H) 
3 . 7 9 ( t , J = 7 Hz, 4 H) 
7. 16-7. 4 8 (m, 8H) 



WO 93/05052 PCT/JP92/01 140 

( b ) (4 - ( 2 - t - "7 * * & J * )U i/ a * i/ i. fr* ± ) 7 x 
-to) » ± J # v V * x afe y H » b 7 x » ;p 
H*W1- (b) £H$©3F&e«k *k 

h 5 X ^ /H 1 . 53g (4 0mmol) tt'^ ( 4 - 
;i/ v/ / ? }v >> d * S> x ;p -f- * ) 7 x ~ jv ) V x ju y 4 K 2 3 . 9 

7 g (4 Ommol) £ ©RjSK: J; ^tt&tl 1 1. 9 8 g^f 

fe&Htfti* LTifc t JR^5 1%. 

'H-NMR (CDC I, ) C ppn ) 
6 0 . 0 4 ( s , 6 H ) 

0 . 8 8 ( s , 9 H ) 

1 . 3 4 ( t , J = 7 Hz , 1 2 H ) 
3. 05 (t, J = 7 Hz, 2H) 

3. 35 (t, J = 2 2 Hz, 1H) 
3 . 8 0 ( t , J = 7 Hz, 2 H ) 

4. 0 0 - 4. 5 0 (m, 8H) 
7. 16-7. 3 6 (m, 2H) 
7. 42-7. 62 ( m , 2 H ) 

I R (KBr) (cur 1 ) 

2984. 2960, 2932, 2862, 157 6 , 
1477, 1392, 1261, 1164, 1100, 
10 19, 975 
MASS (FAB) m/ z 587 (M + H) + 
7C##8f ( C„H 4< 0, P 8 S* S i tLX) 
ItlTif i%) : C 4 7. 0 8, H 7.57 
(%):C 4 7 . 2 2, H 7.66 
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mmm 19. f 4 - c 2 - ^ kp * ^x^/u^ao -7 ^ j 5^ 



1 5 g ( 1 9nmol) IZWM ( 2 OmI) /-r V 5 t K o 7 y V ( 2 0 
ml) ( 2 OmI) ©M&&£2nr;iTg&j$U 0 •Ctr^aiLfCo * 

h V 7^*n#» ( 3 ml) %%7LX. I 5 
fc 0 &&jft,fc^^£*;k*K:8:AU ft****' ( 3 X 1 5 0ml) 

9 5 ) TffSLT^M-fb&$l8 . 7 7 s£irfe*grft«3<i: LT#fc. 

c:©?fi^«rtt^m0T«#*K:lg^ebfe. #^9 8%. 

m. p. 7 0 — 7 It 
l H-NMR (CDCI s ) Cppm ) 
6 1 . 3 4 ( t , J = 7 Hz, 1 2 H ) 

2 . 3 8 ( t , J = 6 Hz, 1 H ) 

3 . 11 ( t . J = 6 Hz, 2 H) 

3 . 4 0 ( t , J = 2 2 Hz, 1 H) 

3 . 7 6 C q , J = 6 Hz . 2 H ) 

3. 98-4. 50 (m. 8 H ) 

7. 2 0 -7. 4 0 (m, 2H) 



O 
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7 . 42-7. 62 (m, 2H) 
I R (KBr) Ccn-' ) 

3364, 2986, 2934, 1483, 1439, 
1390, 1261, 1236. 1164, 1104, 
10 17. 980 
MASS (FAB) m/z 473 ( M + H ) ♦ 
TtMftVr (C7H30O, P 2 S 8 tbX) 

It&ffi (%):C 43.21.H 6. 41 
883£€ (%) : C 43.33.H 6.29 
Mffim 2 0. [4 - (2-b rnti/xj-^^^-) 7 
J * y 3/ * * * y IE 



Hifeflt 2 ill iOjftC <fc 0. (4- (2-trn*j/ij^ 
7 * ~ ;i/ ) f*^y'>"*x*ySTF7if*7. 0 9 g 

( 1 5mnol) ZMtt h V S y y 2 2 . 97g (15 0 rorool ) 

T'&gL. -e©^Jn*^Pf Sdi^ck-oT. ^jg#£$l4. 8 0 
g^ee^SilTlfc. JR^8 9%. 
m. p. 1 6 7-^1 6 8t (dec ) 
'H-NMR (CD, OD) (ppm ) 
53. 05 (t, J = 7 Hz, 2H) 
3 . 3 3 ( t , J = 2 1 Hz, 1 H ) 
3 . 6 8 ( t , J = 7 Hz , 2 H ) 
7. 20-7. 42 (m. 2H) 
7 . 4 5 - 7 . 6 7 (m, 2 H ) 




S 



P (O H) 
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IR (KBr) (cB-'j 

3 4 0 0, 2 9 0 8. 1 4 7 9, 1 2 2 4, 1 1 6 8 , 

1 1 3 7, 1 1 0 4,1 0 1 5, 9 9 0, 9 3 6 
MASS (FAB) m / z 36 1(M+H) + 

jtmfttir (C,-H,«-0 T ?z Sz tLX) 

tfgfit i%) : C 3 0. 0 0, H 3.93 
MfeB (%) : C 3 0 . 2 1 , H 3.89 

mmm2 1 . • r 4 - (2-^/»^7s /i»^»t) 7 * ~ ;n 

rf- / ^ y * * * y g y h 5Jl?)U 

0 

II 
0 

( a ) ET A r 4 - fZ->7f^7^If^»^) 7x^J/) 3? 
X 7 4 K 

JtMI 18 - ( a ) t nWO^mvz cfc *) ^ ^Ji^ ^ * *> ^ ^ 2 . 
5 1 g ( 1 0 3mmol) & £ 4 - ( 2 -V * ?J*>7 $ J If^*) 
7* n ^ ^ y -fe* y 2 4 . 4 6 g (94 mmol ) & 4 - ( 2 -* «* y 
T $ / Xy^y* ) 7 xi^^'>-)i..^n $ K*W»l^ C'fr 
<!:^^^ff3. 3 1g ( 1 0 3ho1) £®«5£7 * 

9'>Tyft*H^H. 9 5 g ( 9 4 mmol) £flH>Tgfcl^ # 

?ua&jUJ*=3 : 9 7 ) tfS'LtiSft^ll 1 8. 5 5 g £g 

■H-NMR (CDC 1, ) ( ppm . ) 

2 . 2 6 ( s , I 2 H) 

2 . 4 0-2. 70 (m. 2 H) 

3 6. 
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2 . 8 7- 3. 17 (m, 2H) 
7. 10-7. 60 (m, 4 H) 
( b ) C 4 - (2-y^^7^/l =f-)V **) 7 * ~JV) S 

Jllifll 1 - (b) tn%t®jj&£&*). >?i/^**x*yir 
Y ? X^/ls 1 1. 53g ( 4 0 mmol ) t^7, (4 - ( 2 - i? J 1- )U 

7xifl/) i/'X^7-f n 6. 99 g (4 Omol) 

ifflgi&ci^T, mmfo&m2. 6 o g zm&mvtfyt itifc 

1 3 % e 

'H-NMR (CDCl 3 ) (ppn) 
n. 34 ( t , J = 7 Hz, 12H) 

2 . 3 1 ( s , 6 H ) 
2. 4 9-2. 7 7 (m, 2 H) 

2. 92-3. 20 (m, 2H) 

3. 3 6 (t, J = 2 2Bz, 1 H) 
3. 95-4. 55 (m, 8H) 
7. 15-7. 36 (m, 2H) 
7 . 4 4 - 7 . 6 5 (m. 2 H ) 

I R ( K B r ) (en"' ) 

2984, 2934. 1717, 1 576, 1481, 
1392, 1241, 1164, 1023, 9 71 

MASS (FAB) m/z 500 (M+H) + 
jtm&m (C,,H 35 0 6 NP 2 S 2 t L~C) 

o 

ItlM! (%) :C 4 5 . 6 8, H 7.08 
iU£{£ (%) : C 4 5. 3 9, H 7.15 



3 7 
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$112 2. I — t ( 4 - / *jy**-7 x ^ y - l . 

l - *fc x * y K?xf^/ 



13. 2 9 g (4 0 mmol) b 5 fc K n "7 7 y ( 1 2 0 ml) 

7 8 *C IZ'&BV, zmzn --f*M V J* * V * MWL 
( 1 . 6 5 »moI/nn 2 4. 2 4ml ( 4 Ommol) ^JUX.. 3 0 #Ful 

A'^ n J; K 7 . 6 3 g (40 mnol) ©S£j8|-r f-5t K n 7 5 y (5 
Oml) *f$£j&n;ifc0 5m&£ U 

fcil^lc**ctAtv ifif^ (3xi5 Omi) rm&L 

tz, ^mm^^^^mm±mMr^i^ m*Mm* r * * *> ± 

x^y-i r 1 - ^ * * * y K<5r f 7 x ^ & *i o 

:©M^*7A? n?F/77-( - (M§§^^ J ■ 
»8lf^ 5 : 9 5 ) -e&S^<*t^t^ ^Mffc£%7. 1 2 g 

'H-NMR ( CDC 1 3 ) (ppm ) 
6 1. 36 (t. J = 7 Hz, 12H) 
1 . 3 6 ( t , J = 17 Hz, 3 H ) 




2 . 4 8 ( s , 3 H ) 



4 . 0 3-4. 55 (m» 8 H) 



7 . 0 7-7. 2 7 (m, 2 H) 
7 . 5 8-7. 78 ( m , 2 H ) 



WO 93/05052 



PCT/JP92/01140 



I R (KBr) (cm- 1 ) 

2984, 2934, 1576, 1479, 1446, 
1392, 1251, 1164, 1 1 00, 1021, 971 
MASS (FAB) m/z 4 5 7 ( M + H ) + 
7cS#8f ( C ,,H S0 0 6 ?z Sz tLX) 
Itgfil (%) : C 4 4 . 7 3, H 6.6 4 
Mfefe {%) : C 4 4 . 8 9, H 6.65 

nmm2 3. 1- t c & - / *z.)v) x*v - 1 . 

l - i/& x & y& 



nmm 2 tumo^m^^ 9 . 1- c (4-^*^^1-/1/) 

y- 1 , 1 -v/*^*^^^ h5x^;i/6. 8 4 g (1 
5bibo1) h *) J * * ? y 2 2 . 9 7 g (15 Omraol) 

*0&2ni7k#j§?f sc^k^t. a^tt&Jfe 4 . 0 3g$ 

sfe^^iLTfifc. wmi 8% 0 

m. p. 2 3 4 - 2 3 5 t (dec ) 
'H-NMR (CDs OD) (ppm ) 
6 1. 33 (t, J = 1 6 Hz, 3H) 
2 . 4 7 ( s , 3 H ) 
7. 08-7. 31 (m, 2H) 
7. 55-7. 78 (m, 2H) 
I R (KBr) (c»-«) 

2922, 1477, 1189, 1013. 957, 915 
MASS (FAB) m/z 391 (M + H) * 




P (OH) 
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7C##$f ( C, H i,0 6 P z S z t LT) 

ff-gffi (%) : C 3 1. 4 0, H 4. 11 
Wfem. (%) : C 3 1. 2 7, H 4 . 3 3 
tiI2 4 . 2 - r (j-/W;r7^)H fr*) x.^ V- 1 , 




P (O E t ) 2 

II 
0 



T^^y#SMTv 4-^f«'fif*7i> r -^3. 13g 
(2 Onrnol) CDfgJisr l>' Q 7 7 V (8 Oml) 7 8*0 

C&SJ Lx CftC n ^£ -k^+if- y*#*8i C 1 . 6 5nnol 
/ml) 1.2. 1 2 ml (2 0 mraol ) 3 O^SIIHItfe, o§* 

czoM^cxr- 9 ^ y- 1 , 1 y^-r ^if* 

6 . 6 0? (20 nno 1 ) ©jfc'ii^ Hk ^75^.(4 Oil) 

ijJCSAl'v £K"ff"f» l&LfctD ( 3 X 1 0 Oml) T'ft 

ms 2%, 

■H-NMR (CDCh ) ( ppn ) 

<y 1 . 3 3 ( t , J = 7 Hz, 12 H ) 

2. 4 7 ( s , 3 H) 

2 . 6 1 ( t t , J = 6 , 2 4 H2, 1 H ) 

4 0 
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3. 4 1 (dt, J = 6 , 16 Hz, 2H) 
3. 59-4. 40 (m, 8H) 
7 . 0 8 ~ 7 . 4 6 (m, 4 H ) 
I R (KB r ) {cn-n 

2984, 2934. 1576, 1479, 1446. 
1392, 1251, 1164, 1100, 10 21, 971 
MASS (FAB) m/z 457 (M + H) + 
jtmftffi (C, 7 H 3 o0 5 P 2 S t i LT) 

H-^fl (%):C 4 4. 7 3, H 6.64 
mfem (%) :C 4 4. 5 8, H 6.58 
llffifll 2 5 . (4-j»Jl/»^7^») 7U>Q-;ji^8h^ 
M-r b 5 X * JV 
S M e 



0 E t 




0 E t 



7;u=fy#ffimT. 4-/f;i/^*7i'jy4. 87g (35m 
mo 1 ) % I'jy|i?if^l9. 3 3 g (1 4 0 m m o 1 ) & £ 
tf+'S? h U x*;i/ 6 . 22g(42mmol) ©fi£ft 
x*y-;t/£©3cL&j(><& 1 5 0*Cl?2^Ff H 1JnfiLfc o 

tiMIll 3. 4 0g$fifeif B iLT|/;. £0*S&tt£m* 
tt^Cffe^^feAillUfc, jR^g 0% o m. p. 7 3 
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~ 7 4 *C ( d e c ) 

1 H — N M R (CDC1, ) [ppm] : 6 1.25(t, J=7Hz, 6H) , 1. 

30 ( t, J=7Hz , 6H) ,2.41 (s, 3H) , 3 . 50-4. 50 (m , 9H) ,6.50 -6. 80 (m , 2H) , 

7.05-7. 35 (n,2H) 

[R (KBr) [cm" 1 ] : 3298,2986,2922,1599,1284,1284,12 

47,1029,971 

MASS (FAB) m/z : 42 6 (M + H) + 
TcS^^f ( C , 6 H z , 0 6 NP, Silt) 

IfJHt (%) : C 4 5 . 1 7 H 6,89 
Mfem (%) : C 4 5 . 3 8 H 6.95 
$M2 6. N— ( 4 — J JU$-£"? ~ - N-Ji-)UT$S 



yjuzf yfliTs N - ( 4 - / f * 7 i ~ )\> ) - N - J * 
SU^tJU A T $ F 3 . 6 3 g ( 2 0 ftmol ) ©ffc^f FH K n 7 5 y 
( 4 Onl) 0 rC&iPU. C0if C^i^a'J K2. 5 4 

g C2 Onrmol) ^jSn^TmS«-?^SbfcO-e 1. 5BfiS8B^fc. 
$ 6 CI 9 y|g h '/ if* 6 . 6 5 g (40 mmol) £iH&T 2 Ufa! 

7 * - (iiii x*/--^ ; mm***- 5 : 9 5 y x-m 

'H-NMR (CDC I 3 ) (ppm ) 
5 1. 2 7 ( t , J = 7 Hz, 6 H ) 
2.42 ( s , 3 H ) 



Me S 




O 

P (0 E t )* 



M e 
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3. 15 (brs, 3H) 

3. 95-4. 40 ( m, 8H) 

4. 56 (t, J = 2 6 Hz, 1 H ) 
6. 70-6. 9 2 (m, 2H) 

7 . 14-7. 36 (m, 2H) 
I R (KB r ) (cm"') 

2986. 2914. 1597. 1504. 1441. 
1394. 1354. 1265, 1164. 1098. 
10 2 5,971 
MASS (FAB) m/ z 440 (M + H ) ♦ 
7tm$ft (C IT H 31 0 4 NP 2 SiLT) 

It&fg (M) :C 45. 17, H 6.89 
Mfem (%) : C 45. 38.H 6.95 

nmm 27. 2 - ( * - * ^jur*? iT^'jfy-i. 

1 ~ i/X*&VM<T 1-71^^ 



7JU3 ymW%T. ^Jt-r h5tFn75yS0ml$0teft 
*!U C*iKJSgi$Ts * (IV) 2 0 . 8 9 g (110mm 

0 1 ) onmmi&it&im ( 1 5 m 1 ) mmz®-? < tmntz. £ 

.l^fcHfeOJi^^^^ ?-uy^*x*yif-rh7X^;Pl4. 4 2 
g (50mmo I) Otir Fo7 7y (50ml) ii^ 

4 - ^ ^/l/fjf^yXT^f t K 7 . 62g (50mmol) 



S M e 
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onm* HtFn7?y (50m i) «M£&an*. 1 HlSffl/ 
fee £ c©il"&ftcN--> *ju*ju* y y 2 0 . 2 3 g (2 

0 0 mm o 1 ) ©ffcJi'r (•7tfc?7>' (50ml) 
**5 'C£i&X-S^«* -5 £ 3 0.#jM*T#* CITIT 3 Bf^fgftL 
fco »&*Lfc»£*c***itt*XRfc*ffjLU &®x*^ (3 
x l 5 0 m 1 ) -CJIrfflLfc-. Wf8®£ISfnf>e&;R#'f h'J-)^*^ 

- (JHB§it& : gfc®x*;P = 5 i 9 5 ) tf 

' IU £®*fc£tll 8. 3 7 g*Sffe»«e»i.t,T#*:, JRig S 7 

Ma 

1 H — N M R (CDs CI) [ppm] : d 1. 21 (t, J=7Hz, 6H) , I. 
38 (t, J=7Hz, 6H) , 2. 50 (s , 3H> ,3.85—4.45 (m, 811) , 7. 23 Cd , J=9Hz , 2H) , 
7.77(d, J=9Hz, 2H) , 8.23(dd, 1=29, 48Hz, II) 

I R (KB r ) [ c m" 1 ] : 2986, 1593, 1576, 1243, 1027, 998, 973 
MASS (FAB) m / z : 4 2 3 ( M + H ) + 
jtmftft (CH2.06 P z S.il/T) 

ttg*S (%) : C 4 8.3 4 H 6. 70 
88£*g (%): C 4 8.12 H 6.72 

mmw2B. 2- ( 4 ^/i/^^-7ai^^) x -ir^«jy y- i. 

1 -^»x»y^ 



S M e 
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x -r ^- V t v - 1 , 1 - ^*x*y89-h7if-^8. 4 5 g (2 

0 mm o 1 ) h 'J > ?^«> 7 ^ 3 0 . 62g (200mmo 

1 6 g£&irfe&&<i: Ltifc, iRi£6 7 % 0 m. p. 91-9 
3 *C (dec) 

'H-NMR (CD 3 OD) [ P P m] : S 2. 50 (s , 3H) , 7. 25 (d, 
J=9Hz,2H),7.75(d, J=9Hz, 2H) , 8.02 (dd, J=50, 46Hz, 1H) 

IR(KBr) [cm' 1 ] : 3618,3370, 1582, 1551, 1410, 1098, 10 

02 

MASS (FAB) m/z : 3 1 1 (M + H) * 
jtmftVr (C H,,0 6 P 8 Silt) 
Jt&il (%) : C 34.85 H 3.91 
$9£fit (%): C 34.92 H 3.99 
Hffifffl 29. 2 - {l-/*)V*jr7*-iV) 3L9 y - 1 , j - S? 



S M e 




II ^ 0 E t 
0 



7;^yfl^Ts 2- ( 4 - t */u** 7 i ~/i/) xr^-Vr 
l-i?*X*y|? Hif^U. 78g(35mmo 
I ) ©tSjir HkFB75y (200ml) ^JKC TklHfc* $ 
tth'i^Al. 32g (35mio 1) ^^*C||?Lfc c 
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IfCltL. 1 83lfii?'t'»tfc^ mm^^JU ( 3 X 1 5 0 m I ) 

l^-^:Silf^ = 5 : 9 5 ) TffUL. $Sft& 
ftl 4. 5 5 g^mSlfe?fi^%i l/T#fc. JR¥9 8%. 

1 H — N M R ( C D 3 CI) [ P P m ] : <U.28(t, J=7Hz, 12H) , 
2 . 46 (s , 3E) 2. 60 (tt , J=6, 24Hz ,1H) ,3.21 (d t , J=6, 16Hz , 2H) ,4.02 ~ 
4. 20 (m, 8H) ,7. 18 (d, J=6Hz, 2H) , 7.21 (d, J=6Kz, 2H) 

I R (KB r} [cm" 1 ] : 2984, 1497. 1444, 1394, 1253, 1029, 97 

1 ' , 

MASS (FAB) m / z J 4 2 5 (M + H> + 

ifg^ (%> : C 4 8.11 H 7.14 
38E*I (%) : C '4 7 . 9 8 H 7.15 
gTifeffj! 3 0 . 2 - ( 4 -* 7 x> y- 1 . . 1 - *J 



SUe 




I^OH 

0 



x^y-1, 1 ^ir-r h yXf-JUS. 49 g ( 20 mm 

o 1 ) %Mit h U > * 7 y 3 0 . 6 2 g (20flmmo 1) t 
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*<D®m&ftMtzm£ J; o T. mmit&®} 4 . 5 0g£ 
efegliLtUfc. 2%, m. p. 2 1 1 ~ 2 1 2 t 

(dec) 

•H-NMR (CD, OD) [ppm] : 6 2.43(s,3H) ,2.48(tt, 
J=6,23Hz,lH),3.18(dt, J=6, 16Hz,2H) ,7.17 (d,J=6Hz,2H) ,7.26 (d, J= 
6Hz,2H) 

IR(KBr) [cm" 1 ] : 2928, 1497, 1250, 1164, 1025, 922 

MASS (FAB) m/z : 3 1 3 ( M + H ) * 

7cft#flf (G, HuOt ?z SiLT) 
itgfil (%) : C 3 4 . 6 3 H 4.53 
Mfefe (%) : C 34.48 H 4.55 

nmm 31. 4 - (4-yf^f^?x^^) 

*/ p U y y - l . 1 - $; * x » y &y h?^^ 



T yflllTv 4 - (4-^y;i/y*7*-;p) **mW.i> 

d';K7. 8 2 g (30 mnol ) Of l« 7 t K Q 7 7 V (80 ml ) 

'J y& MJ 3 . 7 2 g (30 nmol) ^ < $ 

£Jta;ifc&. 3 Bf ISIgmLfc. iOHtCi'J y 

M & j * to V *) * * to is V JU B . 0 1 g (30 nmol ) < *3 £ 

an*, $ &g 3 %r$mnLit. st#&7&. mmTftrnzwiiL. 

^DB*^i-6:95) TWfiUTftHft^* 14. 5 7 g 



S M e 




O 
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'H-NMR (CDC Is ) C Ppm ) 
* 0 . 1 8 C s , 9 H ) 

1 . 8 6-1. 95 (m, 2 H ) 
2 . 1 0 - 2 . 2 2 ( m , 2 H ) 
2 . 4 6 ( s , 3 H ) 

2 . 8 7 ( t , J = 7 Hz, 2 H ) 

3 . 7 6 - 3 . 8 7 ( m. 1 2 H) 
7. 16-7.2 1 ( m , 2H) 
7. 27—7. 32 ( m , 2 H ) 

I R (KB r ) Ccir 1 ) 

2958. 28 56, 1578. 14 8 1, 14 60. 

1 4 4 6. 1 2 5 1, 1 1 8 3. 1 1 1 0, 1 0 6 7, 9 7 8 
MASS (FAB) m/z 5 17 (M+H) + 
7tm$9r (C„H»40t ?t Sz S itLX) 

ttnm i%) C : 4 1. 8 5. H : 6. 6 5 

mfefe (%) C : 4 1 . 7 7, H : 6 . 44 
tfel 3 2. 4 - ( 4 - / *)V*jir7x.~n>) ft-l-bFP^ 

»yfjyy-i. l - * x * y & 



7- V 5 / . 8 2g (19 bhoI ) h V ^ * ^ *> 7^29. 

09s (190iwl) TJli^s ^OttMHtSriC^^t^ 



S M e 




- 1 - M / * * * n * * 7 y 5P y 



1. 1 y& 
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*BflS£»7. 0 9 gifiliSSiL'Tifc. JR$9 6 % 0 
m. p . 1 7 9-1 8 Ot (dec ) 
'H-NMR (CDs OD) (ppm ) 
6 1. 97-2. 08 (m, 2 H ) 
2. 09-2. 25 (m. 2H) 
2. 4 4 ( s , 3 H) 
2 . 9 1 ( t . J = 7 Hz, 2 H ) 
7. 15-7. 22 (m, 2 H ) 
7. 26-7. 33 (m, 2H) 
I R ( K B r ) (cm" 1 ) 

3314, 2924, 1483, 1164, 1108, 
1009,975,944 
MASS (FAB) m/z 3 8 7 (M-H)" 
7tm%tf (C,,H, 8 0, P t Sz tbX) 

(%):C 34. 02.H 4.68. 
(%) : C 3 4 . 2 3, H 4.44 
%mffl3 3 . 4 - (4->f;i/»^7^JH »^-l-krt»t 

♦> 7 » y y y - 1 . 1 - » * * h «j t> j* m 



f*-i-kro*'> , /fyf y-i, 1 - * * * y K 3 . 8 8 

g ( 1 Onmol) ZlUm-km- MJ^il. 68g (2 Ommol) T'M 



S M e 




P (OH)(ON a) 




P (O H) (O N a ) 
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m. P . 3 0 0 *C 
1 H — N M R ( D 2 0 ) Cppm ) 
ffl. 8 9 - 1 . 98 (m, 2H) 
1. 99-2. 1 2 (m. 2H) 

2 . 4 9 ( s , 3 H ) 

3 . 0 0 ( t , J = 7 Hz. 2 H ) 
7.27 -7. 3 4 (m, 2 H ) 
7 . 3 7 - 7 . 4 4 (m. 2 H ) 

I R ( K B r ) (cat 1 ) 

3 3 4 6, 2 9 2 2, 1 4 81, 1437. 1176. 

10 6 4,1013,917 
MASS (FAB) m/t 4 3 3 (M+H) * 
7tm&W (CiiHi.Ot P* S« Na, tLX) 

tffftt.'CK) t C : 3 0. 5 6, H: 3. 14 - . 

HiHUif ( % ) : C : 3 0 . 7 7 , H : 3 . 8 2 

&&If (Mycobacterium butyricum) &05EiI# 0 . lmg£i& 
Ua'57 -f y 0. 1ml Lewi s $Jgft?.9 b 7 ii 

y hSItHfrfc 8 B 0 £0 2 1 BBS Y2.»W*H&T84kfc. 

5 0 
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C16S;fcfc) :21BB©j££%- 7 B @ © JS^tKnl) ] 

&mm = — x 100 

C 7 HB©J£$»( n l)) 



XlOO 

2 2 age? » hzm&L. &*mm<D&xi&%n£m&i<tz. 

x 100 

s£P<0. 0 0 1 T?W:t©*> ©tt***E)I£ v P<0. 0 lttlO 

*>©ctt**BJ£ % p<o. o 5 "e^r;t©*>©c«*Ep£ttLfc« 
f hH0*© l*^J;D f 2*^i£K: < kSJ£^|gi:#fl!f^ttjqi0j$ti 



5 1 



WO 93/05052 



PCT/JP92/0I140 



1 



■ ■ fc £ *r 


mc 


mmzm-&?mmm (%) 


wmm 

22B@ 


16HB 


210B . 






. £ 


*r 


HBP]2©ifc&$I 


6 


96.0*"" 


9.1 


122.5*** 


30.6** 


62.3** 




6 


76.9*** 


16.8 


91.8*** 


28.7* 


62.5** 




6 


75.0*** 


28.1 


73.8*** 


33.7* 


33.7** 




6 


48.6* 


15.0 


72.7*** 


24.2* 


43.7** 




6 


U5.0*** 


63.5* 


138.0*** 


66.1*** 


77.1** 



- 1 J£*(Ztt'f5Wm 

-Otf-f f* * y£fltffi*"**C I L - l 

•? n 7 r-^^*HB§ J 7 7 4 - I ft I L - 1 ©KV^MS. 

£^:T *>©fr L P s ~e ^0 Sfe ^ -5 <t I 

©^JilT'*^^©^^^© I L - 1 0£!«ftM£3fl£krt:. 
J ? 7 4 - 1*IB&^ 1 0%*f=li&#M££tf 2 Fx 
5 0/fM^#tRPMI- 1 6 4 0 §itt:TSiL's 2 
x 1 0 s ffl/m 1 fl>»»»K|l»Lfc. 2.4 ^ i;t7*k- F 

5 2.- 
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mmmmmz 1 m 1 t-oah 3 0 i,fc. ^©tcLPs^ 

Ji@HW*C^j|?LT 1 0 0 /r MOfcft-CRiBlLfc. 
3 7 ts 5 %C 0 8 f^Tf 2 4 FbI # L H v ±J»*BWL. 
^'frLTSIIIB©fifcJT-^£l&^fc&. 0. 2 2 0 m© 7 a >u ? 

1 L - 1 Qm&mmtt. C3H/He JJtft^^^OIfrBISfflB 
ig$i$gftT?il(!l£Lfc. IPS. C 3 H/H e J 8g£ -7 $ x © 4 ~ 6 

mmzm^. mmzunLtz. mi&z 1 o %*j&!>ito.m&&tf2 - 

* >\>1j 7' Y x 9 J - )\> 5 0 /r M * R P M I - 1 6 4 0 4» 
TttCL. 2X10' flS/m 1 ©*gg£*BBifc£$SSt<*:o :®l 

±^-?#<S>j*irt:ii- yr** 50/rl 9 6 9 x ;p -7 T 

V- \ 4»T 2 4Gf$?i«ftgfT £ C:£T|fflB&$?ai$£ 5 0 

1 rogsSnLjfe, BttfcB£7 2I$|SIJ§#L. $81 BS 0 i| 5g $ T' I 
L - 1 SMIfefc. &lHIIStttt*ltT4*HftC:* 3- [4, 

7'/-;p-2--(^] - 2 , S-'^xiil'fH 
'/HAyn^ F€ft2H L&IDB® § h 3 y K y T£cfc 0 Mtc£;Ji 
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